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zone of disturbed tightness of casing string. EFFECT: higher efficiency. 2 d. 
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Description [Onacaaae M3o6pereow]: 

M3o6pcrcHHe othoottch k ofinacra peuoBTBO-aaannnBOHBbOC pa6or (PHP), a hmchho a coocooaM 
BoocTaaoBneHMH rqsucTwraocTH o6ca/nn>oc Kononn. 

KssecTea cnocoo* BoocxanoancHMH rcpucimaocms. o6ctyjnux kqhohh, DK/ODwajwnnB cnycx buiohhw 
B^xso^ounpcccopHUX Tpyti (HKT) mae mrrcpoana HapymcHHH oocanaoft aanaBBbt. saa^nmaHne 
TOMiiaHHpyjoma-o pacraopa d HKT npa orapbrroM 3aTpy<5HCM npocrpaBCToe, nonrcM HKT cumc 
pactteraoro ypoBHa Taunoaapyiotnero pacrreopa b ckbjoshhc, npoflaamroaHKC TaMnoHHpyjocnero pacroopa 
3a o6ca^ay» xanoHHy npa 3axpurou 3aTpy6HaM npocrpaBCTBc fl|. 

HenocraTaa aHanora aax/reroaiOTCH d tou. tto, Bo-nepBbDC nponaaaa TaMn«mpyiom,ero pacraopa s 
aasonoHBoe npocTpainrreo BosMoanza tojmo non. dmcokhm w36tmnabDd AaaaeaHcw, *rro Beoesonaceo ana 
x;enocraocTH ocranurofi tacm oocanaoft xojiohbm, Do-orcpwx icoa yca^onaocTB Tawnounpyiomioc 
uarepaanoe peaynhrrargBBOCTb oncpaqafl hc npeabtnxaeT 50%. 

Hasooaee ojdemcbm a inoOprreHmo no Texaxraecaoa cymeocTB hbo»ctch cnocoo' ycr&aoaui nJiacropH a 
Kirrcpoane Hcr cpcMc nwBo cT M oocanBOH bohohhw nyrcM nepeapbrntB aomi BcrcpMrnriBocra Baayrpn 
nnacTupcu id wmnnanecxoa TpyoM c nocnw»m^u ee pacmapeeaeM 3a c*kt ccsflaaaa B36brrwHcro 
naaraeaan t2|. 

HeRocrarox gj a n mau cnocooa aannmyaaeTCfi o tow, vto nnacmpb BtonuiHca B3 ucTanna, a 9T0 hc 

IJO3D071HCT MBTCpsaTI IPIBCTUpH 3^aa?IB25«Tt> D CTMHH7TH TpCm KHy B o6caflHOH KOTTOHHC 

[ 9$$eKTOEH0CTH peM0BTHO-K3O7IHI^CHHfeIX paDOT npH OffHOBp CMCflR O M 

nocTaancHHaH 3*Aa<ia npcraraeTCH tcm. <rro b cnocooc. ixnxrouoineM nepeapMTne 30HK aerepMeTBaaocTB 
oocanHfaix kojichh mHyTpH iinacxwpeM. DboxcTiHaJHMM d onne flefcopMnpycMaa TpyOM, pacnmpcHJie 
nnacTupn no aoett nnase nyra* co3AaHBH ic^biTotmoro Haa/ienaa, a aanecrae jje^opuHpyeuofi Tpy6u 
acnonuyKrr Tpyoy K3 TepMonna craran o MaTepaana, a HSObrroaaoe naaneHae coo^ajor 3a caer 
pa cnnp c HH tt caMopa3orpeaa»iD,erocH h pacmapHJomcrocH uarcpaana, KOTOpboc oanamvacrr Tpyoy bd 
xcpMonnacnWHM o Marepaana nepen. nepexpunreM oohm HcrcpMcraMHocrm oocaaHoa kojiohhw. D Ka^ccroc 
TepMonJiacraxBoro MaTepaana ucnorooyDT naJBoranee. a b xaaecTBe ca^opaoorp c BajonyrocH h 
<M>^npa#nTTop «i«TfyTxirCT uawpaana McnonK3yitrr CUTE - Qiccb H3BCCTK0gyp jyiH nopHbtx H DypoBMXpaooT. 

CHTB npMMta>noT, matsboi oopaaoM, npa paspynKaax nperasboe xpymcBX Maxcpaanoo (cacanbabte nopo^u), 
6cTOHHbac a mcjic3o6cTOHHUX K^CJiHB* KKMCHHboc bjio^mc, AOT «o6tra opHpoffBoro Kauiw. Oh 
npcacTAHnnrr coocA xxopotnKoo6pa3Hua B tropmyniH h H£83puBooaacBUB MaTepaan, ^ajonosa c aa^oa 
WpnsrtujK* p^w^ " (pH 12). npa exemaBaaaa nopoaiaa CHTB c Bonoa oopasytrca cycoeaaaa (paoowaa 
cucct}, Koropaa. oynyax aanara b nmyp, cncnaHHbdl b o6wrtc Donnesanaac pa3pyinooDO» c tctcsbew 
apoCTB cxpaTOBacTQi^ tbcpacct, offBogpcucBBo yacngTOaacb b oo^oic ypemweHiie o6b<Ma - cneacroHe 
nwpaTaqaa aaunoHcaTOB, BXOffainax b cocraB CHTB, npHBonar a ptDOfnoo b mnype rin^paraioioHHora 
naancHHH (6onee 40 Mna). nofl flcftcrrBHcu ra^nparaaBOHBoro flaBncHHH b tchc o6H>cxTa paasaBaioTCH 



Ectbc cycncBoan CHTB sanaTb a Tpyoy mo TCpMODnacraaBoro Maxcpaana. to ccn> B3 MaTcpaana, 
pasMaraaion^erocfi npa BarpeaanaB, 3arq>^era3MpoaaTi> kohidj, to nepe3 \Jb a HavaacTca peaanaa c 
Bbwenexacfti rama a pacmapcHaeM CHTB. Tenna Bfan^enneTCM aocxaToaao, irofibi pasorperrb Tpyoy A 0 110 " 
120°C a 9to Bbnne Toaxeparypu, npa xoropoa* aanpaMcp, DOiDDranes pa3uar^zacTca a npojraOHer 
iwwmnmyn TCcyaecTb. Tpyoa yacnaaaBacTca naaMCTpc 60 pa ap yng a aa; a b cnyaae ee 
npej^apHTcmjaoro cnycau b csaajBaay a aoay HaxpMernamocra o6canaoa kohobbu c Bararou 
n pamaosae tat m ^yp»«** ■nnnmie, TepaanraacnraBbdl Marepaara npoaaaaer acaaD^BTm xpensoxy anocae 
OKGHaaBBR peaxnaa a Hopuajzaaanaa TOCKparrypw 3aTacpneaacT a oocaaOTaacr Hanrrayio Bsoronnno 
noBpcxj^euuB b oocaaBoa Kojicamc. 

npKuep peanBsanaa. IIp^niano7Kau t hto aa rny6aae 400 m sacnnyaTaaaoaBaa aoaosaa aaaMcrpOM 146 mi 
; 8 mi. auerr TpcnBray raapaHofl 2uui nnHBatt 2 u. 



Bcpyr noaaOTOieaoayai Tpyoy ffnaBoa 4 u c BapyjcaiAc naauerpoM aa 2 mm Meaune BayrpeHaero 
aaaneTpa ooca«Ban kojiohbm b KHTepBane Hcrcp Mc i amiu ui M (t.c 126 mm) a TQ/nnaHoa ctcbok 6-6 mm. 
3araymajoT aamca Koaen Tpy6. roroaaT eyenooaw CHTB. nan wo 6cpyT 100 ar nopoaiaa a 30 a 
TtxmraecKOH bo^w. CycneH3aso 3ajTHBaK>T b nonB3THnesoBy» TpytJy. repMcrasapyioT acpxaaa aoeen, Tpy6 a 
aa Konoaae HKT ana T potanc e Tpyoy cnycxaaoT b 30Hy HcrcpMCTHnHocra ooc^qboh aajioHHbL 

Mcpea 1.5 h aaaaaacToi peaxuaa a npoaexoaar paoorpco a pasnyaaHac naaaaTaacBOBoa Tpy6bi annon. 
n/M GoopaxocHOBCHaa co cTcaaaMa ooca^KOH aonoBau. Bance Toro, nocKoabay MaTepaaa Tpy6w 
pa3Man4ea r oh zipoBaaacr a b Tpanaay, TaaaM o6panoM ^oaanHartnbRo ee repueTaaHpyeT. 
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nooic oKOHwaHHa praingnr, KoropaH nporexaer 0,5 - ],0 q, anuay ocTaaruooT b hokoc aa 4 - 5 *t jyia 
DoccTaHOBJioDiH TeunepaTypbi k aaTBCpflCBaHHH noTDOTHnoaoDOft Tpy6bj. 3arcM KonoHHy HKT mm 
Tpoom, Ha. Koropux nnacTwpb okdi cnynjeH a aBtxray, nopjBMUtxrr Em noaepiXBDCTfe, B cxDaaamy 
caycK&nr KonooHy 6ypnmjawx Tpy6 c uanorafiapaTHUu Typ6o6yp<a<. jjqjiotou htth $pe30ft m paatiypHBaxyr 
rcpMcnrapyion^ic pnw h aweprawoe najntyiMJicHOBoft xpyfSbi. Kanoaay 6ypB7tbm>oc Tpy6 noppssuaxrr. 
npoH380^irr onpeocoBK/ ofcaRHoft KonoHHU oorviacBO ^cftcroyrwnjivt mcTpyxiBViu. 

TlpcxMyn^KTm npepyiartcMoro cxroco6«. ocnoBUBWDtoi ha tou, •«txx> noDpca^easre t> o6c«^bo* Konoase 
KMnxpyercH 6cjicc Ba^exHo 3a cwr npofiHKBOBeHRH waTepnajia macrupH e CEHm sons Tpemray. K Tcwy 
xc nnacTWpb ro CKBTrnroccKoro uaTcpisana flaJiroBerace. tok xas Bt no^BcpacH soppooHH. 

Mctothhkk HH^opuaqjra: 1. Bnaxeom B.A., yuerfiacs BT. CnpawHuma wacrepa no KamrranbBowy 
pevcoCTTy CXBUOH. M., Hej^pa, 1986, c.163. 

2. AaropcKoe camcrenbcreo N 1601330, CCCP, xjl £ 21 B 29/10, 1990 - npcrrorsnL 

3. MucTpyiapix no npHwcscmoo auecH KDDccTKOBoft jpw ropHbix s (Sypoeux pa6or (CMTB). M3fl. AO 
"CTpQHMaTepaanbi*, 7 c. 
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Claims [topuyna H3o6percHHCHj: 

1. Cnooofi BoorraHooncHHH reputrsnBocTK o6caflHWX kqjiohh, BKJmvnqBA ncpcspbrroe aoaw 
BcrepucnraiiocTB H3Hyrp* roiacTMpew, BbmaraieHHbO* B wpt flefcopuHpyeuo* Tpyow, ■ pacmHpamc 
nnacTMpn no bccA nmBe nyreu oos^awra H36wiWHaro ^ajBHCHow, crrjnroaanmJtoi Ttw. to> b Kawcrae 
^c^opMHpycwoft Tpyifci msnntoytar Tpy6y H3 TcpwannacnWHoro uarepnana, a KstiurotBoe flamanic 
ooc^qjox 3a cwr pa emapqn caMop«3orpcBajomprocn x cawopacnnq^apnyrocH Marepnana. soropbiM 
3ano7iHffloT rpytSy so itpuonnac woBoi o Marepiiana nepcR nepe*puTweu dohm HerepuennuocTH oCcaRBofl 

KOnOHHU. 

2. Cnoco6 no n.l. <mnraaKmcBftcH tcm. qrro o k&moctoc TcpuoxiTiac-i uuuui t> xrarcpKana Bcnoraoyxrr 

nQJTH3THJICH. 

3. Gooco6 do nn.1 k 2, or/nraaion^olcH tcm, uto b aauecTee cauopaaorpeBaion^erocfl h 
caiiopacm Mpa g in a oca uarrpsana wcmm&yKrT CMTB cwecb looeeraooyio jyw ropeuxK 6ypoBuxpa6or. 
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Drawing(s) [McprexHj: 



XapaKrepMcmica CMfB 



XapaKTepMCTMra 


3H3MeHMe 


1. BoAO-CMeceBoe OTHouueHMe cycneH3nn 


0.3 


2. Pacxofl nopoujKa Ha 1 m 3 ofrbeMa, t 


1,8 


3. PacreicaeMOcrb no KOHycy A3HMM, cm 


20,0 


4. n/iOTHOCTb cycneH3MM f r/CM 


1.8 


5. BpeMfl Havana peaxqHH ruapaTauHM npu 




TeMnepa^ype 20-25^, mhh 


OKono 90 


6. TeMneparypa caMopa3orpe Banna, °C 


6o/iee 100 


7. CMenjieHne ksmha c Tpy6oM, Mila 


5.0 


8. ConpoTHB/ieHHe KaMHfl $>wibTpai|HM boaw, MRa 


6onee60,0 


9. flaB/ieHMe npw pacwMpeHMW, Mfla 


AO 45,0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1], 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self- expanding material 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 l A hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from X A to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1 . Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu, 1990 -prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1 . Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1, which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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